Caspase activation inhibits proteasome function during apoptosis.
The ubiquitin/proteasome system regulates protein turnover by degrading polyubiquitinated proteins. To date, all studies on the relationship of apoptosis and the proteasome have emphasized the key role of the proteasome in the regulation of apoptosis, by virtue of its ability to degrade regulatory molecules involved in apoptosis. We now demonstrate how induction of apoptosis may regulate the activity of the proteasome. During apoptosis, caspase activation results in the cleavage of three specific subunits of the 19S regulatory complex of the proteasome: S6' (Rpt5) and S5a (Rpn10), whose role is to recognize polyubiquitinated substrates of the proteasome, and S1 (Rpn2), which with S5a and S2 (Rpn1) holds together the lid and base of the 19S regulatory complex. This caspase-mediated cleavage inhibits the proteasomal degradation of ubiquitin-dependent and -independent cellular substrates, including proapoptotic molecules such as Smac, so facilitating the execution of the apoptotic program by providing a feed-forward amplification loop.